ABSTRACT OF Korean Patent Application No, 1997-043252 

1. BACKGROUND OF THE INVENTION 

The present invention relates to a substrate treatment system provided with an air 
5 conditioning function for controlling the treatment environment of a semiconductor wafer 
or an LCD substrate. 

2. BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a substrate treatment system 
capable of efficiently removing a very small amount of alkaline components contained in 
10 air without using a chemical filter and having a long service life. 

3. ABSTRACT 

A substrate treatment system for treating a substrate under an air-conditioned 
environment, comprising; a process section provided with either of a group of liquid 
treatment units for treating the substrate with a treatment solution and a group of heat 

1 5 treatment units for heating and cooling the substrate; an upper space formed above the 
process section to supply air to said process section; a purification section for removing 
alkaline components from air to be supplied to said upper space and purifying said air; a 
temperature and humidity control section communicating with said purification section and 
said upper space to control the temperature and humidity of the air passing through said 

20 purification section; and air supply means for supplying air to said upper space from said 
temperature and humidity control section, lowering the air into said process section from 
said upper space, and supplying at least some of the air lowering through said process 
section to said temperature and humidity control section; wherein said purification section 
includes a chamber communicating with the outside of said system, air replenishment 

25 means for introducing a supplementary air into said chamber from the outside of said 
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system, a nozzle for spraying an impurity removing liquid into said chamber, a gas-liquid 
contact section formed in said chamber in order to bring said sprayed impurity removing 
liquid into contact with said introduced supplementary air, and a mist trap mechanism set 
at the downstream side of said gas-liquid contact section to capture a mist-like impurity 
removing liquid contained in the supplementary air passing through said gas-liquid contact 
section. 

4. USE 

The present invention is used as a treatment system of a semiconductor wafer or a 
LCD substrate. 
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^S BH 71 #2(1 77 jS SOI 01? s*1«. HH7|gS(177)2| HH7|^(187)S D55(71 )°l HIS 91011 JH^aOl 
?}n. EEH3S( 181a): LH^S UH 7I#S(187A)M SslCM SS*°1 1 Sif HH 71 E13(EA|5lAl &g)^S 

30101 fsmsiEi. 

01 a adl SUS £1 Til SUM (171 .1 81)0IQ tl^MSOl : S « SS101 . « EIS9I7I°I S2J(S^. g 

If, LHg>. S7|2| SSS)g ^ S|51^S ^S4 f 47h 2U11. 01 IIHSOil «EI1 ME1 S 51012 

a sstrsaswAf £aisr= 2101 7tesHii. ath ^ sasu^oicKs^^s ^ag?i7ig moioi 

E§ ^ 2J0IHS/ «E|SUM2I M9l7l»IO101l 2iO1AI #Sg01l g£71 SJ01AI71I ad. 

21 S917IBI0ie| VS171 SgiSEI. 

att. S7| e*M(7?)* «l«ai?ll SUM2(82)01I 32AI7IH.; 0I2!S g«EI?fl °UM2 (83)011 Al 

S01-S: 5011 9tX|Aia7|; IUSOII , S7IS = SAO 4:^2 ^E1 ^ 2tfl ^A| 3f=Q. 

fe^7|2| «aA|iS(1)0ll SiOlAIS. ga1^(80)011 2J*H S7IS ^E1 #&a«S. S7ISM. OIS, fll 
715112, a SEsEE 5§¥(140)0II 2|S« S?|2| &E21 :sEi 3§oH31. 01 S7IM &!S(7?). 

4^S2[(62), gE1(64a~c.65a~c,66a~cm #6101 HSA||^¥(1 1)S:« 01 D8 SOJ^ ffl 01 g; g El 

m AlgSIAI &H iS21 g§M9l7IS A|^g(1) LHOfl tJS^- 4 Sid. 01 3^011 AJ^g(1) LHS Dl± 
M«EH2| ^4*!" 101 SSolS 21^ OHJP-.. 

Till 5 EOII UE>a U121 S0|, B A|4iS(1)21 §71 £&2SS All 01 Alig^M aOl Si$LH> 

23A04:i?t(H)M §7|g e, e 2A3M 345101, 01 Sl4= §7l(^lf 40mVS)0ll AI4=g 

^El l&mn ES^ S7I(S^ 25roVsi)tt M€o12, ^^ 65^21 gg§7IM 5SAH4¥(11)g 

§Bois* cm 2ia oi a soi e ai^(doii ais 2^21 §711 ai ,21^ )w mm as: |oi 

OHJa 3VSS21 m 2/32) §7| .B SSAfl i 4*01 Old (11)H£ ^ShAI?IS 201 S3 3^2^ 3711 
79SAIS 4 2JQ. 

QSOII, 391 6 jE S gkoiSAl §5§fl (70)011 .XHSIOI ,^A4IS1?H gg^EF. 

§5§fl(70)S ^iaa^(79), g 3^(80), ^§^(150)/ SE^E. 23^(140), 73IO17l(170m ^ 
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mmS. 2tD./«SSIEI^(79m Zf§ gH*h7|(EA|8i;q SB). S = (EA|eW Ste), «§7l(EA|5l?3 
STS )1 :?UISH1 ,21Q. . g il^ (80)011 = §71 1 M^olOI £4fcJ MM 2e»A17l7l 4fS> 2321 7H 




SI 7 EM UEK« BFa gOL §a^(80)= Z^StTSS 3?H OIOiW= Sbl(81)& vjiHISFjl 2iO, 01 
gbi(81NHI= S^m^(a^)(B2) a ' tf¥3N?W9)(fi)7i-;-%R-««S|jL S^(82)l #SHM £§bl(81) 

§7i7i SgaEsaoi sad. ett(82)w=.sEroo9)7K ^«ram aoith ess 37is eki 

#01 JBTiSIS^ SlOt 2i». , 

39-1 Bn MEflOI(86)^, a?(82)°| Witt: gaaOl,. Oii± gE ??2| 101 OI7I01I 20IE§ SOt 2iCl. 

gf^AO (88)71 q>dl EjOl SID. Olfft g 1^39(88)00 2|S| 0BH5WAI 87J71 S^EIES gOj 

SJO . 3SI2 J9 ; 1 3711 MEOOI (85)(HI ^ SEL|0K:«l 7*7.1 ( 1 90)£ 30101 1S1= EM 2! £13 (1 30)01 g j| 
BIlJSEt|dM£E : 7K§iSS0| EEHeJ £13(130)1 MM TU'.&H MM 01 (86)3 ¥Q SSLI01 3971 
7l(190)M,aiH7aEs; EiCH SitK 

39 rsa saioi(8G)°i bis *ioo= *o i oi^m ao maioiEi (91 y?\ is*iEicH;..2iEj. ai±m 
AjniadiHoite '-sjisa'as 3^ 4Aiidi§Bi2i sssos di^oiaii; ;oi3ioo 2150 7ii?soi sweich 
2i= 01 ssttasi °-i)«Mor 5=rsiE^ a oi sick or 39 1 oi±m ajheb 01 ei 01 )°i *wm» 04=21 

39 1 i'SaOt 2*1(92)01 ;£*IEIOI ; 39 1 OI±M -AO El 31 01 El (91 )M tfSKfl 101 S^BE* El 01 

SIO. Oil 39 1 ^3101 irl(92)3 SI 1 01^^ AflIHSflOIE1(91) D1X|2| AWIOO AO 1 

7|2!S*^(90)71 tJgEIOl SiCl, 01 39 1 7img #^(90)00 AJ=S7W^ 7.7'c2J SES *S3= £ 
4*t II S-l S^AIU2.S-W, S KM UE13 bia IfOI S7|2| SELI01 £E71 lOOppbOOAd lOppbgE 

#xi sat^o. 

39 1 ^ = 3101 inl(92)g ££-113(110)1 mm 39 1 370 S3I0I(86)2| ^«§*3 SOICH ISICfl. 
39 1 3711 S3IO|(86)O0 H3 £4*l- 101 2* b:l(92)3 SSEIE^ 301 2iQ. £2113(110)00 = 4MI 
*0j|A4 WAS B J«(111), g=E(112). §Ei(113), 0HUSE(114), SiW115)71 gXiaOl 2tQ. 01 AO 1 
££MI3(110)0fl SiCHAd 0HU§E(114)a SSP0(1lS)as| A10IOO bKJIlO^ £13(116)01 gxiaoi 21C1. 

391 1 4E3I0I h:l(92)2| b!3 S|O0= Ail 2 01 ii AflIH3iO|EU94)7l gxl&Ol 2iQ. 01 Jsfl 2 01 AH 

aaioiEi(94)s <£?\ fli i oi±s AdiiiaioiEi(9i)2i ^§5i°s gasra; Etr ao. 2 01 

All ill ai 01 El (94)2) HIS 91011^ S2its(106)Ol MnSXH, -:«S'3a : (1B4)SS ^E1 £13(165)g 1-S1M 
lnm(106)e 2f 8*cgE2J MOI g^EI El a 01 21D. 3311 39 2 01 il AflQ) aiOl El (94)2| til- 

S ?|01l= All 2 &71I ^3101(96)71 ^XiaOl 2Q. 



All 2BW MaiO|(96)= gtH(81)2| 71 2| £01 SIM ^xlEJil, 01!= gE Sf°l 10|rO| 71 Oil 20|E^ 




sS3=!(160)££ ¥E1 39 2 B?B MaiOI (96)£ gO| MgaE^ aOl SID. Et[ All 2 B?l! E 

E1I0I (96)011= SSU Oh 3917171 (190)S 3OIOl S5fe Eai3 &3 (131)01 ^«ail> SELI01 feE7h £ 
S 301 E3I3 E>2! (131)1 SoHM 39 2 BTII MaiOI(96)S ^E1 &ELI01 397171 (190)S SLHWES El 
01 2}Q. E& 39 2 B?1l E31 01 (96)21 All 1 &71I M3I0I (86)2| AlOIOll^ blOlM^ E13 (134)01 g XIEI 
Q\ , 01 ! bfdl M± £13(134)1 mtm M 2 E+711 M31 0I(96)S ¥E1 AH 1 &74I M310I (86)5 EbllS^E! 
sOI 5SEIES EICH 2iQ. 

39 2 MaiOI(96)2| blS ZW= 39 3 OliM AHQiaiOIE1(101)71 ^XiaOl SJC1. 0] AO 3 OI^M All 

maioiEidODs ^71 aii i oi am: , AiifflaioiEi(9i)a mm^zs: masm. .01 ,„a3I i „,3 i oi^m 

All Eiai 01 El (101)21 91^011^ L1^2| Ail 2 ^ = ajOI irl(102)O| ^SaOl, 39 3 OI^E AllltiaiOIEl(IOI) 
S t.%101 101 S^EIE^ EI01 2!C1. Oil 39 2 >:=aiOI iS(102)g ^El All 3 0I^§ A|ujai 

OIEl(IOI) DCT2I AlOltHI 39 2 7I°-!?S*^(100)71 SSEI01 S5E1. 01 AO 2 7|ajS^( 100)011 AJ^ S7|<HI 
7.7-C2I g£g g^a^ £4t> «g S§ S^AIU^S^, S 100 UEK2 blEl ttOI S7I2I °}ELI 

01 ^E7MO PP bO||A| 1 P pbOI33)lXl TiStiO. 

All 2 ^ = 3101 i§(102)S ^ShaS(12ti)l SSKJI AO 2 EWI MB10I(96)2| °-H7a§^S S0I01, SslDI. 
All 2 370 Mai 01 (96)00 23 ^ ^ 101 ^ icg(102)S SSEIE^ EICH 2id. ^S-Sl S( 120)00 = 
^^(HlAj *1&S SM(121). 1 = (122), HEK123), 0HU&E(124). ^711(125)71 ^ « E| « ^ 240;. Oj Ail 

2 £&SS(I20)OII SiCHAI 0HUaE(124)a SSWI(12S)2| AWIOO blOlEO^ 33(126)01 ^xiaOl SiCl. 

39 ;2 i=aOI irl(102)2| blS 9100^ All 4 0|>:M AO ID 31 01 El (104)71 gxiad 2iQ. 01 AO 4 0I±M 
AO 01 31 01 El (104)= 271 AO I 01 *M AflmaiO|E1(91)a fe'g^^S ggSlCI. E«^ AO 4 DI^M AJpiai 
OIE1(104)2| blS ?IOil= eSi±l(10B)0| ^XiaOl, !§3S!(166)2S ^E1 S13 (167)1 So 101 
kl(108)e 2f 8-c gE2| £$*J 10| S3EIEH EICH S1Q. 

IS tH (81)2| bl^Ofl= E3l3a(89)0l ««EI01 OI7IO0 E31 34(0111)01 H0IE5 a 01 SlO. 01 EM3 
= (89MferSl4ei3 (191)l ISKM S^EU 01 AO 71 71 (190)71 30101 ISO 2iQ. 01 2}SU01 All 71 71(190) 
= 001 101 SS1391 0ISS101 Eai34(0W)S ¥E1 aEUOiaSS A071S1 = tHy^±l2| 171715 SI 
DIE mil. E£t ^ g^SIM OlgSlOl Ea34(0»)S "El SELI01SS1 A071ol= lEI^Hl A07I7I 
.'.S SKME ^Ql. Oia ^ &EU01 397171(190)00 2|S« Eai34(DW)S ¥E1 ^EUOlggOl AII71EI01, 
&SLI01 feE71 1~10ppbgE3 IS A04S9C1. 

S-SLI 01 397171(190)21 5=E13(193)S AO 1 £&£}3(110)£S 30101 BSKfl, « gfEUOl SE2| AO 
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iS^Ji a 1 £S?D3(110)g SSfOl .a 1 ^HaOl h:g(92)£ «2£IE« ElOi 2D. 0121 IfOI SEU 

oi a7<7i (i90)§ .oi§6iot £egs!4=(Di)i saeis a«A& Amu 4 21^1 msoo. s»*(80)oi a 
01*21 £4tr sej iui&s sia«f 4 sid. 

ttS, SEU01 JS717I(190)2| EZH3 D3(195)S AI^B 2J*S JHSaOl, H SSLI01 #E2j SOI HH 

ssjes aoi sid. at? sesahib9pi ehiss(89)2| Eas^aw) s«iaoi. Easj^w 
21 aauoi fe£?i asass ao) sid. #7121 sesa4(189)= ao{7i(i70)2j aq^M a^aol si 
2, awirajs ^asj feEagdsoj 2171*101 aoi7i(i?o)= bm(196)§ boi 2 &auoi ss°i 

lg 2I¥S HHfiSIES aoi SiD. 




2 

0: ??fr4wio54js «sS7israMs: : 57rs seal stfXi?i7i;s«rstaiss'uis*ffl sd e 
^Aisasj 3*1011*= i£&s7ia ass 37ie s»Ai?i?i zhsi 3(151,152)6 Ajesraau, 
•01.2 mm mxmt&m.Tm&wsi s«:.a»*ioi.e .*a 

SE6E SS#(140)2| gfcH(140a)= S«*3*1(154)2| SOIOI S810I. £7|2| S&S7I71 

SHK140a) US ESaS* 301 SiD. yW(140a) ^B«EK142)a 7h&?l(144)71 g»E|OI Si 

D. 71g«1E1(142)S aa(143)(W 3*32.571 «g?(141)21 SflOfl flflaCH StD. 01 81E1(142)M 
2|*fl gH] (140a) UI2| 571= Sf 23x2| S££ 71SBES El 01 SiQ. 

71671(144)= «1E|(145), 33(146) » SSaAI(147)l ?UI«1I1 SiD. *IH(145m 98(146)01 S<% 
ElOi, S& h 2A|(l47)M 71S*1E^ aOI SID. SSaA|(147)2| *|0i= 513(169)8 #*i ©558(168) 
¥E1 #01 «3aE« aOi SID. *IEU145)SA| S»SAI(147)g 71833 SSSAI (147) 

22| #01 rSBSKM ^571X148)71 Br8*>£*,aO| SID:. :0l44«7|(148fe HtH(140a) UJ£| 5 

7|0T §7iaOi. 6E71 ^ 4^ 4 
£08*3 SOI S£6£ 2S¥(140)2| g:?(149)= S13(76)g SS101 qM(77)S; 30101 :©*! SO. 

ZlElil. 30171(170)= S£S*(1^ d2M 2171*101 

IIM(1 1 1 , 1 17. 121 , 127. 132, 133, 192. 194,196), 15(112.122). 28(143,146), 3(151,152), 
gS2S (160. 162. 164. 166, 168)21 2J- g^i aOISIE^ 301 SID. 

Ett, 371 gAltJBI21 34M?i(80)= 27H2| 7|a|a^¥(90;100)i -?UI*1I2 S12D. B 01 3101! 3 

£TS*W 3«, 7teaS¥g 3M0I3£^ 

U01 a71gS SCHS>3q3 erq^^E gCHSIES, 7|^aS^2| 4 = 2JH S?S 3WS S1= 201 cbl&S! 
*1D. 

5 ion sss*i (70)2i *i«Mjy S7i2i se> 6E. ssr, mmm ses 2^ ssst sail dd 
3D. m soa aj *i*i32 os §a-^(80) sd 3f?s2i ei3 (75) Mmt nmm. «*M2 is sa 
^(80)2j a?(82) ^eoi mms«d; $1x132 2= a i Em M&mmei 3*?*a(88) ^soo «ast> 
d. ^W32 3s a i 7i^as¥(9o)^sDa *g^o. *ia3a: 4^ a 2 oi^m aiiieioia(94) *m 

01 tigSJD. *IXI32 5£ -a 32 ,Ma0l(96)2| S^«a(98) ^MOH «!S*fD. «»3S 6S a 2 

7i^a«^(ioo) ¥MM testto. *)«32 7s a 4 oiim afflaOiatiW) j^soo *t«a 

2 8S ^5^(150)21 a 1 H (151)21 ¥£0i «Bgt»D. «*132 9= S«f^X1(154) i?eOi *8S 
?>D. ^«32 IDS SE6E r 5S«140)2| 71S1HE1(142) : ^ 

£g«(140)2| 71671(144) 

5 IN UD3 Uia aOI. *l«32 0.1MAI2I S7IS SE 26Xv:«OI6E 35X. J^Sf 25iVS^ IfELIOI 
SE 100ppbO12; *i«32 2~4MA|2| S7IS SE 16t, ^6E: 100X, 25IT/S, SELiOl feE 
lOppbOIOl, *)*t32 5~W|A|21 371= SE 7.7X, ^tH6E 100X. 25o , /g, SSUOI feE Ippb 
□13013. *l«32 90B>y21 571= SE 19.51C, g£H6E 48X, £W TOn'm. BSU01 *E 1pp«j0I3 
OIDI,, .1O0|J«2|-ii7lfe SE 23rc. g«6E 48X. 70o/«. BEU01 feE 1pj*dl30IIl. 

1 1. 4 i;^^#^|*t|l.S: r 2»|i, -asu'»#£\iiM^^Pii^.. 

£ 201 523^*1 (70)2J ?t i §!fiO0 ' Sioj A1 2| 'SWl^tf.S' ^^thijl 31M • 
32 1-9= E 121 231 0)S*12 SJD. *I*I32 1O0Ad= AP10I 3.0ui*tOg UDUIH, 

»l«32 2 a 5MAJ= aq^^ AP271 1 .4mn1t01 ^ DEKHDt . »1«32 3 a 6(«m#)0fl«= 
£U AP371 6.0anH4DM DDLHH, *1fl32 3 a 6(gfM*)O0<M= aq^S AP4?1 Z.4esAUm ^ 
Zf DEHHOI, *1«32 4 » 70flAJ=^3^ 8MAJ=r aq 

AP671 7.5mrftOM UERH01. *1«32 90l/d= aq&fil AP70I 39.5aBn1tO§ UERHS1D. Oia S 

oi *i«32 90ivy= aq^oi aojs a?i oisoa, *s^(i50)2i s(15i,i52)osais sqt? 2# 

AfS«h= 201 Hies|*lD. > 
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SE 
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26X 


35XRH 


25m # /rain 


lOOppb 


1 
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TTIJZ 1 S XII "W 
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Ail 1 -HI 


ID 


mntRH 

• lUUAnn. 


25m /roiri 




3 


•3 2^4:^° Oil 2\tlM2\ 


4 ■ : 




5 


sua 






ioqxrh 


9^rn' /m i h 

C-JIU / 111 1 1 1 


lppb 


6 


a '. 


■ 7 •• 


i'ni'JJi cTiinj 
Dl-iEflJTI 


8 




=8 










9 ..; 






19.5*C 


48XRH 


TOmVmin 


lppb 


10 




SlEi 


23*e 








11 








40XRH 






12 


«MSa (15m) 
















■ si?' : 


23X1 


40XRH 


70m* /m in; 


lppb 









API =3.0 


V2V-..." 


AP2^1.4 :: 


5: 




; : 3; 


AP3=6.0 




AP4=2.4 


8 


AP5=h2 


8 


iAPfr7.5 


9 


: AP7^39.5 



QMOJI, SI 8 S.-M 13 El SSSISAI/QS 4'AI*!EH01I mm gS*CK 

M 8 E, fl| 9 E , U \0 E0||A|2|: IfOj, 715 SE|A|^g(201)s SE/2te = ^(210), =3*11^(220), 
2! El 0101^ (230)1 ?H|5H1 SICK. 01 715 *l El Al ±£1(201)011 = inlM^g! (202)01 SJgSlOl flXIEI 
H, 2JEimdlW(23d)S goKM S|| 01 01(1(1)1 AI±S (201,202)°! A>0|0||A| ^2 UTS*- StE^EICH 
SlEt. :, '.. - . v. 

q?uism aa. 



±E)|0|XI(211) 

- — so 

Olffl(W)l;;31W El 01 SICK 

= MJUI±¥(220)°I §°JtHI = ^£3(222)71 gxlEIIl. 01 ^£3(222)1 [0EI: ^sSlE^ Z0V%p\ 
^(221)71 g«E|01 SID. S.^3(222)°J S=0fl^ SEISU 3 (241- 247)71- DlEIOTSiQ. 



3E/33E^{210)= f'MI ±£001X1(211) °J A1M01°J7K(212)L 

= 47H°1 ?MJI3(C)71 XflSIEIEe EJCH 2iQ. A|«01S7R(212)= £E|0|X](21l) #°J 7}/|S(C)0ilA| 



S?#E|01 SO. M 10 E0HA121- STOI. Ml 1CH gflEI*! SUM (245)011 SiOlAl^, 47H°J 
A1HSU3(245a,245b,245c.245d)7|- ^Sl 01E1B23 3eE|0| SO. £1^ 27H°J AiMSUM (245a. 245b) 
§ SflO|IH(W)§ UUOIUSPI 91*> 7mBm ?d|SHl Sl°QI, Olffls* 2?H21 A|£SLm(245c,245d) = 9JI0I 

owe a^Ai?pi ^ azfsi ?Hism siQ. 

01 *EIAI±IS(1)£ 2KEhOIULH*!£ ^AlIBy M. 01^01 A"l= 21 ^I0J^(251, 2^ 25^254)S 01 

^goi es^a, sE/e)MEV(2io)°j gag^g *fsioi jh^si^ audi -is5E&ii°s eioi 

Al^g!(1)2| £t^0\\= L«(263) S ULPASE1 (264)1 ?dl*T FFUO • gEl • SUM)(261)^ ^»E|I1, 2t 
FFU(261)S ¥E1 g§S7Ph 01EHS «o!01 Z|2| ?lgEIEH EJOl SiD. FFU(261)2| UFS 91011= SSS 
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H1(282)7h gSaH. 01 SSgb1(262) LHOfl g2S*U281.301)p SSS7I7I: 53BSS HW 2i 

a. «e Aj^g(i)2i 3^005 sgoairoiu ^aioims gss;oi*FOi*i5 onp5(255)oi ira 21a. 

01 0f?5(255)]!j H^5(254)2>2J AJOI0B5 SN^gZK256)dr figail, 0M?5(255)2| Q42| 
17R9(255o)t 18KM g7l5 8^gZK256)£S SSSIE^ EJ01 2Q. SJ 10 EOflAia UOi: 5715 
S^IS£g SOI HH11£(271)1 18101 gSgXiag 3^(281)21 SI 1g7|SS:?(2B3)S 5SaS 

i aa sia. ■ ■• 

11 SOU; UEK5 aa WOi . §^(281 )2J SI 1 S SI 2 g7IS3:?(283,283A)5 31101^(282)21 €f>¥ 
00 0153 a 2iQ. SI. 1 5?|Sa4K283te SF¥SZK25S)^S 30101 #8Kfl. E5 SI 2 
g7IE2^(283A)5 1S!1 5SI7IS SOia IbKQ SID. 01 SI 2 g7ISS?(283A)l SslOI g7|g=( 
EAISW »g)OII ojjfl jfloia(282) LflS MSIMH^ £B.g7.l7^£SS£5 BOl StQ. 3iOI3(282) LH 
(HI5 01EHS ^a »2fl£ 1715(297), Sias|g(298), 4g«HB(284). ±53101 irl(285), gaOILflOl 
a(291)7l ^XISIOI 2iK. 31101^(282)21 S^^(292)7|- ;^gEIOI Slf>. 

#71 1715(297)2 ±?Sai± &SI2J EgOllire OI^OlXlOl, iOI l7|5(297) ^Ofl^ a^2| 
SI EhHJM (298)01 » »?0 iraJSAI, SIE^M(298) #01 ^S^^JJflS SSEIOI 21Q. 

4>gfflB(284)00£ D4a ±*21iOI !r 1(285)01 OHMS tfSKfl ^ail. ?f il(285)£ i#E1 
SIE^g(298) #SS *tf KM £4=5 101 5*?£IE1 £10) SICK ±=M0| il (285)21 AflE1S|g (298) 
#lf2| A|0l(HI.= 7|2|g^g2| giK299)0| SStlOl S10-; 01 55(299)011 2101A1 g?l£F M^EI= 101 
S^SKM, g7|S ^Ei:gi#«gO| SI7|E|E§ EIOI SE>; S5 55(299) £5 OHja AH 5*1 S (298) 

is 7iaia#^sAi 7i5ora sia. ■•'i '^c^;;- 1 : 

4?g«llQ(284)= S25(290)l 1SKM £4*5 155S(SA|i&1*l &g)£M 30lffl S*Hl. Zfr 
ii-S (285)S £4=5 101 fiSEIS^ SICH Sia* 01 Sg5(290)0]|5 ££5(288)01 SOIOI gSHM. £5 
5(288)1 #5101 EEO°iS (287)21 §01 SliB(284)£ £?hEISa;- El 01 SIB. £55(288)011 ^ gi(286) 

sr. ^ ei (289)71 gxiaa. hhi°!4(o»)7i- gaas^ a a sia; 

5Ha(284)SB *I^0II5 13 01 LOOia (291)71 £Xiaa HQ. lEIOIL110ia(291)S «a52| 171 (291a) 
SJ 5(291b)l 7WH SIB. 17l(291a)^ S(291b)2| 91^011 SSSEI7II HHxiaa S5B. OI^M^ 
55(299)££ S(291b)2| TH^l 1SKM 17l(291a)0flieSKi2, OI^MOfl 55301 S&^ggOl 
17|(291a)0ll ¥*f5S£;»| 71X021 *!*II7| g-BiaSl SICH S!B. 01 ^£|OIU10IEI(291)SA| 5*15 
M= HfflO 2! S!(287)°5 «=r&JSK3| , CM 7IO0 HOI£^ £101 2iB. 01 1 £3155 (287)011 & il (285)S + ¥Bi 
SIE|S{S(298) i£S g£5 IS H0IS1 t|0j °IB. 

SIE|9|g(298) §5 tig ££5 ^AIXI SiSHS, SSS7I7I SIElS|g(298) sM W DJEI 

m. S7|«M, OIS. ^EISM(&SU0I)0I SI715D. 0I2F 1T0I Af50H ^S15 g7fe; 
7|?!jS*g5(299)0||A| 01 §5f§X|(281)= SgJg7IOil 5*^01 2i5 g£g# 41Sb£ SI71 

m 4= 21S^ SOI SID. S SIE|S|g(298) #«M £^5 »0I sjgsj^S ?aas^ SKH£ fD. 

SI 12 SOflVda SOI; SS^E 5S^(301)= SS5(293)s JHSIoKM gf1^(281)S 0|0|X|il. g7|7f 
Sa^(302)M 15101 £S^S ig^(301)2J LH^S SSaS^- £101 SO. SS^S iS^(301)2| *« 
W(303) LH0II5 ^^OilAI »aiS ^^71^(304), 71§7R(305). 7I^7R(306)7F gS£IOI 2iQ, 

a^7R(304)^ Sg}g7IM ^2011 A1 S| 5X3JW g^«| aSfSKOI. Stl5 4=S2I -^3A| g7|2| 
#CH^S# 7a^AI7l^ 71^1 7^D. 01 a2|7R(304)^AI^ Oil g S3 ^SH© AJg© £ SiEI. 
7hS7iqi(305)^ 2E7lol3tt g7|g iSSSDIXI 7|go|S= 301 2JO. 7H7l^(3CB)O0^ 01IM 1 
3 27I5IE1U §g^(IMg7K)M 0|g5 7h§Sg gg Afg^ 4 SIQ. 

71^71^(306)^ igEI2gAKSAIo|-Xl &g)# ^bll5 igDJg^7IS OI^OIAli s# Ol^g 

#EHS SI5: 7I^§ 7I3CJ-. 01 7I£7R(306)0{A| 453 £4=5 12| OI^MM g7|0|| g7l*fSiSAN g7l 
2| £S igOl tiSII AIS^ aOI SiEI. S5 7te7R(306)OHS 71§ gg&^2| 71^7I# OlgolS^ 
8HS5 g7l§ §§71(307)011 2|SB #IS^(308)S ^E1 £Wg5(262)S£ tfoHS ^§aS^ £|0| 
SID. 

5|4:g7l5 ^S 1 ? (308)011 A| OfIS M3 g£ 23t;OI2, 4^CH^S 4CKS ig£|Sl £101 2iCf. S 01m 
^ 2t7R(304), 7fg7l9 (305), 71^71 ^(306)2| ;2f g?fs; SI 01 71 (1 70)011 Sfflfr&gM CHEI S^ g 01 2i 

a- .. . ■- / I ' • '•. ■ 

SI 13 E5 aS :4'AI«EH2| ga^(281A)§ UEH.H7I 9IS10I Ul¥l ? ^AI5 WflEOia- PI 
gSI^!(281A)5 a4=2| >=iaiOI !t#(285)S 713q= 4«5!«IID(284A)M ^UISHI 2ia. 4^51*0 B(284A)^ 
7|2!|g^g5(299)2| 5^ S OH HH « ail, OmW M EH^SS t/oKM ie(285)S ^a g5(299)HS 
£4=5 101 S^£|S^ aOI SID. S5 4=5|*ljD(284A)5 II|BIS5(290a)l 7HSI8I01 eS5(290)SS, : 
30IOIX1II, £4=5i lgSS(SAISra Sg)2£ ^a:5^ Sl(285)eS £4=5 101; asaS^ £IGH 



7Kg»£IS§ ad 2iQ. : 

□aa; £45 ia gsasoii M35(290)i s^shji £45 101 gsF§«(28iA) lhs esas^ 
«k»s §a. oia aoi sra saAj^gt d lum sioiAia £4=a3i easiss 01 g^ 4= sia. 

SI 10 SOIIAia SOL: SS^S £g¥(301)a gl?(308)^ qE(3io)M nEiM^^W ~ 

¥g5(262)£S SOiaW SID. 01 aEIAI^y(2D1)s SIOI IS^S AliigOISS, £5g7l5 S14g 
71 OH AIISS g7ll AHlTfl e#5 2L0ia. S5 AHSS g7IS *l 3 Alig (201)^1?^ ^9ia TH^S 

^a ^aasi 8>ois #2, ai g5g*i(SAi8iAi &g)s ^a ^ss ^aasi siois ^a. 
agon. #7i §»2i gsfjHaoii a&Kfl ^S5a. 
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SflOliH ?WM(g^ SE/2!SE^(210)2| £901X1(21 1>E SONS. A1H0rSf7l?(212)7f 7W8E(C)S 
ES13 ^UM(241JS B.^*m. SflOlffl(B)g OlESig XEitiQ. 333 ?JO|It|(«l)£ £g2| eUAJEll 

SOO|E|(«I)2| MAIEM «E|§O0A1 «E|A|Eg!(201) LHOOAl^ FFU(261)S ¥B Sg«SE 0.35m/i~0.5n/ 
§g§7l7|- SlSail, gg§7|2| Qgg£0l7r SSSD, 01 ggg7|2| DggMOKHl Al± 
g(201) LA08 £XH8^- ©ElgOlU OJS. .BSrEIgg §£ OM?£iE£ titeSOi. 

g7|?3(255a)g.g8K»l 8^S2K256)ES E0IJ2, E S^S^(256)ES S»§»(281)3 ESS 

Stf§a(28i) LHO0AI= Ea:S7l«M £4^ sOl M9EI0tv toQgOlL*S7ISg, OIS. STIfElgMOl HI 
712U. 0|g 01 #101 JOS S7|= ^EJOimOIEI (291)08 2|*H 4M0I MEISO. 

OlEh gOI §m§a (281)011 2|S| IftEIg SOI :SE6E Egi*i(301)S E8IEI0L Oflg 1 

3 SE7r23X.. #tH65^ 40XS EgS ^Ofl #i?ga(262)EM SLHSElr. E*f E£j§7|= FFU(261) 
2j HEPAg 0(264)5 gaiSKJI Cjq g g SHEIH >. DAI Al E1S (201 ) LH g GM39C!tt . 

#7|2| *|E|A|£g(201)0flA1=, §fh§«(281)0fl 2|Sg S7|§2| S7I#M, 012, SHrEI#g2| e,' 99*7h 

*87iei7i tmsoa, mm worn lEtg Am«w sm ggtrasgsoig Ai£gi moa «&« 4 si 

E>. C|i?7l °7I#M/ OI£» SMTEIggg SiTltf W §StS»(28t) ,LH5l : 7l«iS«S2K299)ES 

it g^tm sieves ^oioi. n 4E*oi aet* 7es ; sq. e^ »i7ieh#2! oigss ##oi& .a 

gEI#OI= 5*78. gJCf. 3EI3 SSIS. £4&t gg CMI AlgS 4 21CH a£M7KferOR9D. E M4 g 

SAfoigE seHSD sseieh ga^ES gtreei sgoi ^#tfCK eeih «EiAi^g(2oi)oo oioi g 

aa. ^tt SSi 53MSOI 3£&. 3 TflgES SS S»§a(281) LHOilAd 

g£g X87T4ESA1 Afglf 4 21Q. 

US E1I . • #71 2| 71 ?!? 3 2| g (281 ,281 A)0fl Ai £ , S7I §<HI :Qi£M« EH 21 4S0I S*H ot~ #31 Oil 
A1 OI21g Al±g(201) LHE £»A|7IS, SOOIIHWOII gggOl SE|7r 21Q. 321 U g£^2| SI 

E|D|LflOIE1(29ipflA1 0|±E§EH2| 4gg £St8ffi, OI01A1 SE£E Egi*i(301)0||A1 g7|g 7hgSKO 
7te8K)1 gg*TSE£SM igof7| IIIISOII, Q|^M«EH°| ^gg Z*m g7|7h AlEg(201) LH 
S iiaSIAI StJQ. a S ^aOIUIOIEI (291)011 °|$| OI^SSEH^I 52(*im)^ #0)1. S7|g 

SE^E ZE§¥(301)S ESSCT EIHS, £E£E 2§¥ (301)011 2iOIA|2| 57l°l ^EigSIWSOl 

2 as a. ; 

Et!-. ^7i: A'AI^EHOIIAIfe a AliM EE S^AI A'goj rg°oii IHSKM ggShSEU, S WS= dl^KHI 
ehittgShAI SfEDj, 01 2100 CV0«et§SU i+Slge,^ Eir CMP(Chemical Mechanical Polisher) §011 
5. E WS g 01 ^ SlCEi CMPOfl A>gSte 2 ° = CMP£ ¥E1°| HH7I 211 §S^v*SS6£ E 
g^OflAIJiJEIt^ ^011, §gg7|g gag£| ^&?1|gO|LKg§!e LHS ^?|8hE^ SKflE ^Q. 0|2h ^ 
01 7IS Sie|A|±g|°| gOKHlAI gf^ S SE^E Eg^g O|g8101 S7|g jgei^Eg^ , gaig m 
2| ^SOI 01 [fflSOfl ggjg LNOD Q^2J 715 *IE|A|£gg ^*lt^ S^OflE/ gi!g°l SE 

^71 ^A|«E«01IAI= ^EIEH^ES §h= 71 SESA1 ffEMi ^101 IH£J- S^Oll EHShOI ^S8faAI3, S % 
01 31011 tm Si Xl SfEED, LCOg S£l 7i 5g SEI EH^ES ^ 4?E SiElh 

e ©soil 2isra, ?noiB gEig AhgshAi an image, »Eig> S7i«g, ois §g sags n 

JOt 4 24D,: E §EH2| 38 □ I IT § EI'MEFE' H lO^'SXHF^Qtam'llSOI. M4 §S2| Z^g 
378^ 4 2101 Sx|2| 7hggg feU 4= Et^ S I?S0ii 2|§ra g^g «|71?!!!ESA12| $**fl 
*: : ma SMISAi fig^78 Olg^ 47K2iD. 

(5TJ S^Hf !S4f 

§q?«M. SES M9|7|oH)llA| 7l5g «E|8h= 7IS «E|A| £goSAI, 71 5g «E|5!|ES *|EjSfe 
««*IEI7Q SLIi S 7IBg 7H8KQ az}8r= SUi i gO|E 01E *^g ?H|*k ESAII^ 

OlEeAll^M g7|g S281-7I miDl ESvUI A^ EE!- moil ^g§! ^S2K]1F, 01 #¥S2f 
2S SS2IOI0I: ^ S7IS ¥E1 g^Elggg fl|7)5K)1 5^lg gShSfe gt^2f, 01 gth" *' 6f7l 
^S^ei 30101 %fs\H, ^7| g5l^g mm* S7|2| S ^Eg SAIOfl Egsl^ g£ 

^E Eg¥2f, 01 SE^E Eg^S ^E1 1 :^7| ^SZJ-ES S7|g ELHI2, #71 ^S^°S "El 
ES/dl £ « LHS 571 g SH.WI EB , E ESA8^ LHg SfS^lOl ±E S7| i S gEHE g¥g #71 S 
E-^E Eg^S SLH^ ^g-^g ^blslDI, #71 g£l¥=,A|Eg 21^ 90101 mm= !5bH2f, 01 
IS EH LH08 AlEg 2|^£ ^EH H#S7|g E2J8fe, S7|M#4=3SI-, 01 SbH LH£ g£g SI71?!!g M 
^Sfe :;Eg» OIPM^S g^g «l712!1g ESJS7I08 g^A|7|7| 9|oh01 #71 SB| LHOD SSS 7|^S 
#^2f; 01 7|9!!S^¥ ECfe5^08 HHxItlOl, 7l?|!S^^g glU^ 7I^S2| DIEe^EH°| g^g fl| 
7)eHg- 5sf5^ D|iM Ea7lf?g qiblt!; 2g JISES ol~ 7|£l- aaA|£H. 

g^?& 2. SI 1 %m SiOIAI, e§5?l£ 7|2jg^^2| OhEH^EE ^E1 ^S4B08 2|*I gtH EHS E 
g^g J3I71 0 -!|S 7l?!!g^^2j ^Ei EgOll 2|SB gBI LHS M^aOl, 01 21011 2|SB 71 

^S^^OIIAI 0|EgSEH2| g^g fl|7|5!{0| S7I08 EH?? SSS^SIOI, M#S7|S ^E1 ggElgSOl 
: M 71 21^ 31g ^S2S 8r= 715 ; . ' ' ' ■ : ' 

g^?*!- 3. Jill 1 tm SiOIAI. M#S7I^ 7|25g*^2| OFtSI^ES ^E1 ^§4=908 2JSI gbfl LHS E 

asm", ;g$g siTiais 7i«tia*^2i s^es ^ei Egoa 2isfi mtH lhs s^eidi, 0121011 °i$h 7i ; 
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raaab as 5§2£ m= 7is seiAia^. 
7is sejAiig. 

ITO 5. M 1 «,K)fl 2ACHAI, SS¥c, IJH?! 7m.|*¥l 7W= : gt# m®£M t\= 715 MZ\M± 

a 

£g .Si7i.9is A3*Kn. a fijifl ins Ess s?isi ill ss«f£ ?ai mmois =f 
uisi= as ig°g sfe y\& m\M^m. 

gqiff ?. a i taw sioi/d, 7ms^b. □ laol gsi rosi ^«tai?ii2, a □ ^s^on 
sa isis^ l^s jsstm a^gs □«* 7ra : ^ as fifisse :?i5 «eiAi±g. 

B, . « 7 t% .fcOi'/j. #71 2*gg ^AflOISEHSl 4HSd£ -411 E= ^£21 H\Ei*i §2! 

?l.|ias|:*te;.7ia:.*a*l^|. . . 

g^9. a r«oii stow. ei«Bl, W£i a^s fi#s7ig ass*= a i s», 
^^ehi *i S7i ;s^l £3«±*M £is»Ai7i= *o 2 &m. 01 #ss7ioii #71 

10. m 1 *kw stoui, ^szkhia) ^sah^s ssei^ spisj wirzisgsi seem as 

Sfe S E S!A|2h 01 feSfflAIS 2ga£0r2l7ioK)1 4^SZHHIA1 =SAfl^¥S SS5I= S?l 

?1 SmEISM?! fe£7K«ljEIE& #71 , ^^3 ^ ^7l S7lM«4?3?j Zf^2| g*fg JEOCHSI^ SICH 
^UlSfe 2t ^SHS 7IS «E|AJ>^'. 

§?*Mi . 7S1 T SWA 2101 At, §2F¥2J tSW2| til^M ±12! "42.S. imagMg JOSfe ST 

trass sitpis qibiofe 5§ m®2.g. m= 715 *)5iai^is. 

g:?*M2. HI 11 tHH SiCHAI, Ss^°l SH)°I H£! °-!J2| SM*EISM°| SEf Sisfe S 

E3!Am. iStHI3g£S >3l7mS SSsfe ^5e32K E^7I £E{«A|5. ^02| 2^^2011 °J?1S}01 

^71 ?«i saa «:S;i#7iM^Ej : J3i 7i ?i 21 ? §sn ; jji chs^ i si gh *m m a ;?bm= as 

2.S. 715 SEIAIig. 

13. M 1 «HHI SiCHAI, £5.25. S §7|g^g 7Wfe 5OI0IU2K 
^?=(HI ««E|« ::5«tl|Lii LH2I S7l* 7f§St= ©IE12K S7l#?«0fl gflEIOf 5QIDIU LH?I S^lg 

7te?is ^hisis 2§ ii2g sfe nsi mm. ; 

14. M 13 tWI SiCHAI, SE^E ^71 SlBSCfSl S^ia^tHl 7WhS 500 
2EI0IU: LH2| «2f«h^ a^Rl ^Al& S^ 7I5 SaAliS. 

S^tf 15. Xfl 1 tMHI SOW. ^§4=3^. §a^2f SS^E MplOfl gXIEld) 2i= 51S 

16. Jin i i .tm sioiAi. 7i9Hg^ oraj^wi g«a EaassaF. pi saisaou as 

l : «KEI .Infill «I7JSKJ1 aj# ^ira«M Sl7l7|2F> 01 SSmS -«tl tc-H ^?IAI 

gqi© 17: 751 1 SDfl SiCHAL Dli^M Ma7iqHM §=S fll ; 7j5«lS W&M. S*f=! M=M 

WlTtajl Ol^M E|H-?|qi S •HOt LH& AI1§4=BS 7W£ 21S i9£5 Sfe 715 flEIAI^ 

18. Ji 1 *HHI SiCM A) , ^71 SSI »71?8S SS7I- 8*c 0|S>S| »7fS S2! 2» 

£S m= 71 e «EIAI>:g . 

19; SI 1 *KM SiOIA), ^E|«^°l feE^h IppbDieh?! e2! 31S ^S^S Sfe 715 

*ieiAi±m. 
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